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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an automobile heating system 
that is capable 

of improvement in heating performance simultaneously at both 
front and rear 

sides, improvement in fuel consumption and recovery at time of 
trouble . 

SOLUTION: Each of heater cores 13 and 23 is installed in both 
front and rear 

units 10 and 20, and a condenser 3 heating hot water to flow into 
these heater 

cores 13 and 23 in use of a high temperature-pressure coolant is 
installed in 

space between each hot-water inlet of these cores 13, 23 and a 
hot-water outlet 

of an engine 1, while an evaporator 6 cooling the hot water run 
out of tho?.se 

heater cores 13 and 23 in use of a low temperature-pressure 
coolant is 

installed in space between each hot-water outlet of these cores 
13, 23 and 

hot-water inlet of the engine 1 as well. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the ventilation flue ( 1 1 , 2 1 ) to which the taken-in air is sent toward the vehicle interior of a room The heater core 
(1 3, 23) which takes in using the warm water for cooling an engine (1 ), and heats air is prepared, between the warm water inlet of 
the concerned heater core (13, 23), and the warm water outlet of the aforementioned engine (1) The 1st heat exchanger (3) which 
heats the warm water which flows into the aforementioned heater core (13,23) using the refrigerant breathed out from the 
compressor (2) which constitutes a refrigerating cycle is formed, between the warm water outlet of the aforementioned heater core 
(13, 23), and the warm water inlets of the aforementioned engine (1) - the outflow from the 1st aforementioned heat exchanger 
(3) -- the bottom - a refrigerant using the outflow from the aforementioned heater core (13, 23) « the heating apparatus for 
automobiles characterized by forming the 2nd heat exchanger (6) which cools warm water the bottom 

[Claim 2] The heating apparatus for automobiles according to claim 1 characterized by having the 1 st ventilation flue (1 1 ) and the 
2nd ventilation flue (21) to which the air taken in, respectively is sent toward the front field and back field of the vehicle interior 
of a room, and arranging the aforementioned heater core (1 3, 23) in the 1 st aforementioned ventilation flue (1 1) and the 2nd 
aforementioned ventilation flue (21), respectively. 

[Claim 3] The heating apparatus for automobiles according to claim 1 or 2 characterized by unifying the 1st aforementioned heat 
exchanger (3) and the 2nd aforementioned heat exchanger (6) with a liquid tank (4) and an expansion valve (5). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the heating apparatus for automobiles which heated 

warm water using the refrigerant of the elevated-temperature hyperbaric pressure within a refrigerating cycle. 

[0002] 

Pescription of the Prior Art] For example, the conditioner for automobiles which carries out the front field (for example, front 
seat fraction) of the vehicle interior of a room by the front unit, and carries out air conditioning of the back field (for example, 
backseat fractions, such as the 2nd seat and the 3rd seat) independently by the rear unit, respectively and which is usually called a 
dual air-conditioner is carried so that the air-conditioning status comfortable about the whole interior of a room may be acquired 
by a part of latest luxury cars and one-box cars with comparatively large vehicle indoor space. 

[0003] Although a front unit uses an engine cooling water as a heat source as this kind of a conditioner for automobiles for 
example, at the time of heating operation, a rear unit has the system which used the refrigerant of the elevated-temperature 
hyperbaric pressure compressed by the compressor as a heat source. In addition, since this kind of equipment pumps up heat from 
low-temperature exteiior air in the cyclic process (refrigerating cycle) of a refrigerant and heats the vehicle interior of a room, it is 
called the conditioner for automobiles of a heat pump formula. 

[0004] However, like the morning of winter, when carrying out heating operation with this kind of equipment, when an OAT is 
low, there is a possibility that it may be hard to be in the status that warm air blows off simultaneously with a start up at the time 
of activation since the temperature of an engine cooling water is low and the climbing speed of the temperature of a refrigerant 
does not have it, either, and the so-called ****** may become inadequate, and a heating performance may also serve as 
insufficient feeling. [ quick ] Especially in the large one-box car of vehicle indoor space which carried the diesel power plant, 
since the temperature rise of an engine cooling water must heat large space late moreover compared with a usual gasoline-engine 
vehicle, there is an inclination which ****** and a heating performance run short of. 

[0005] Then, at present, a refrigerant is heated using the heat of an engine cooling water, and the conditioner for heat pump 
formula automobiles which enthalpy increases and demonstrated the higher heating performance using the refrigerant of a reliance 
elevated temperature is developed (for example, refer to Japanese Patent Application No. 271621 [ seven to ]). 
[0006] 

[Problem(s) to be Solved by the Invention] However, a front unit uses warm water, and if a rear unit is in the above-mentioned 
heat pump formula system which heats air using the refrigerant of the elevated-temperature hyperbaric pressure, respectively, it 
has the following concern matters. 

[0007] When a compressor discharge pressure generally goes up to the 1 st in a refrigerating cycle especially about a rear unit for 
compressor protection, in order to perform ON/OFF control of a compressor to it and to lower a discharge pressure to it, A fixed 
limitation is in the tea.yerature of the blow-off style of the air which a fixed limitation is in elevation of a coolant temperature, 
therefore is heated by the heat exchange with that, i.e., temperature, (for example, consideration of the reliability of a compressor 
obtains only the outlet temperature of about 60 degrees C by the maximum). 

[0008] There is a possibility that mpg may fall to it to the usual heating system which heats air chiefly using warm water in order 
to always operate a compressor to the 2nd not only at the time (at the time of a low OAT) of heating but at the time (at the time of 
an interval OAT) of a ** tone. 

[0009] When a compressor etc. should break down to the 3rd, a rear unit stops functioning at all and the heating of a backseat of 
it will become impossible. 

[0010] Since a respectively separate heat source (refrigerant of the elevated-temperature hyperbaric pressure [ former / latter / 
warm water and ]) is used for the 4th in a front unit and a rear unit, enhancement in a heating performance cannot be 
simultaneously aimed at about a front unit and a rear unit with one means. 

[001 1] Only paying attention to heating, it was chiefly asked for the development of the heating apparatus for automobiles which 
can solve the above-mentioned concern matter strongly from there being also many vehicles only carrying the equipment (heating 
apparatus for automobiles) which heats the vehicle interior of a room by the place as an air conditioner for automobiles in a cold 
district etc., and there being much need over such a heating apparatus for automobiles. 

[00 1 2] These people are made now paying attention to the above-mentioned technical probrem in the conditioner for heat pump 
formula automobiles under development, and on the basis of the existing warm water formula heater, this invention aims at 
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offering the completely new heating apparatus for automobiles which can solve all the above-mentioned concern matters, while. 

[0013] _ _ _____ _ _ ~ - - - - - - - 

[Means for Splying,the,Eroblem] In order to attain the above^entioned purpose, invention according to claim 1 In the ventilation 
flue to which the taken-in air is sent toward the vehicle interior of a room, the heater core which takes in using the warm water for 
cooling an engine, and heats air is prepared, between the warm water inlet of the concerned heater core, and the warm water 
outlet of the aforementioned engine The 1 st heat exchanger which heats the warm water which flows into the aforementioned 
heater core using the refrigerant breathed out from the compressor which constitutes a refrigerating cycle is formed, between the 
warm water outlet of the aforementioned heater core, and the warm water inlet of the aforementioned engine It is characterized by 
forming the 2nd heat exchanger which cools the warm water which flowed out of the aforementioned heater core using the 
refrigerant which flowed out of the 1 st aforementioned heat exchanger. 

[0014] If it is in this invention, the warm water which flows from an engine to a heater core is heated by the heat exchange 
(thermolysis from a cycle) with the refrigerant of the elevated-temperature hyperbaric pressure breathed out from the compressor 
with the 1st heat exchanger, using [ that is, ] the refrigerant breathed out from the compressor, and the temperature rises. Thereby, 
in order for hotter waiMi water to flow to a heater core, the air which passes a heater core is more heated by the elevated 
temperature, and blow-off wind temperature rises. Moreover, the warm water which returns from a heater core to an engine 
returns to an engine, alter being cooled by the heat exchange (endothermic to a cycle) with the refrigerant which the 
low-temperature low voltage by which flows out of the 1st heat exchanger and heat insulation expansion was carried out with the 
expansion valve through the liquid tank tends to evaporate, using [ that is, ] the refrigerant which flowed out of the 1 st heat 
exchanger with the 2nd heat exchanger. That is, although direct air is not heated like the so-called heat pump formula heater using 
the refrigerant of the elevated-temperature hyperbaric pressure but warm water is heated indirectly, compared with a usual warm 
water formula heater, a heating performance improves by heating warm water from the warm water temperature which flows a 
heater core rising. Moreover, in order to make into the heat source of the blow-off style the warm water which can carry out a 
temperature rise to about 100 degrees C, even if it compares with the heat pump formula heater which has a fixed limitation in 
elevation of a coolant temperature by compressor discharge-pressure (Pd) control, a heating performance improves. 
[0015] Moreover, if it is made to suspend a compressor after the temperature of warm water fully rises in order to operate as a 
usual warm water formula heater, if a compressor is suspended, it is not necessary to make a compressor always come to operate: 
[00 16] Moreover, since it can operate in addition as a usual warm water formula heater although heating of the warm water by the 
heat exchange with a refrigerant becomes impossible even when a compressor etc. breaks down, the heating itself is still possible. 

[00 17] Invention according to claim 2 has the 1 st ventilation flue and the 2nd ventilation flue to which the air taken in, 
respectively is sent in invention of the claim 1 above-mentioned publication toward the front field and back field of the vehicle 
interior of a room, and is characterized by arranging the aforementioned heater core in the 1st aforementioned ventilation flue and 
the 2nd aforementioned ventilation flue, respectively. 

[0018] if it is in this indention -- the front field (front side) of the vehicle interior of a room, and a back field (rear **) -- it is 
heated by the warm water heated by both the heat exchanges with a refrigerant Thereby, enhancement in a heating performance is 
simultaneously achieved about rear ** a front side with one means. 

[001 9] Invention according to claim 3 is characterized by unifying the 1st aforementioned heat exchanger and the 2nd 
aforementioned heat exchanger with a liquid tank and an expansion valve in invention the above-mentioned claim 1 or given in 
two. 

[0020] If it is in this invention, the 1 st heat exchanger, the 2nd heat exchanger, a liquid tank, and an expansion valve are unified, 
and validation of space efficiency is attained. For example, it can attach in the under floor space of a vehicle in one unit. 
[0021] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained using a drawing. Drawing 1 is an 
outline block diagram showing the 1 operation gestalt of the heating apparatus for automobiles concerning this invention. This 
heating apparatus for automobiles has the front unit 10 and the rear unit 20 which heat the inside-and-outside mind taken in with 
the blower, and blow off toward the front seat and backseat of the vehicle interior of a room, respectively. 
[0022] Both [ these ] the units 10 and 20 have the completely same configuration, arrange the blowers 12 and 22 and the heater 
cores 13 and 23 in the ventilation flue 1 1 formed in casing, and 21 like the heating apparatus for automobiles of the general 
former sequentially from the upstream side of the direction of flow of the air shown by the white arrow head, respectively, and are 
constituted. Hereafter, the heater core 1 3 in the front unit 1 0 is made to call a front heater core and the heater core 23 in the rear 
unit 20 rear heater core, respectively. The heater cores 13 and 23 are heat exchangers which take in using the cooling water 
(warm water) of an engine 1, and heat air. In addition, although not illustrated, more, both the units 10 and 20 have an intake unit 
and a heater unit sequentially from an upstream side, connect both by the heater duct and are constituted by the detail. An intake 
door and the aforementioned blowers 1 2 and 22 are arranged at an intake unit, and an air mix door and the aforementioned heater 
cores 13 and 23 are arranged at the heater unit. An air mix door is prepared in the front face of the heater cores 1 3 and 23, the 
proportion with the cold blast (open air) which bypassed the warm air which passed the heater cores 13 and 23, and this is 
adjusted, and air is made not to circulate in the down-stream region of the heater cores 1 3 and 23 to making the air of request 
temperature or the heater cores 1 3 and 23. Moreover, the various outlets to the front seat and backseat of the vehicle 
interior of a room are formed in heater core [ of a heater unit ] 1 3, and 23 lower-stream-of-a-river side, respectively. 
[0023] the warm water which an engine 1 , and each unit 10 and the heater cores 1 3 and 23 in 20 are connected for warm water 
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piping, respectively, and came out of the engine -- on the way - coming out -- shunting -- each heater cores 13 and 23 - flowing 
-- the outflow from each heater cores 13 and 23 -- the bottom - warm water - on the way - it comes out, and it joins jnd returns. - 
to an engine 1 Moreover, although not illustrated^ 13 and 

- 23rrespectivelyrand warm water'intf dduces from an engine 1 to each heater cores 1 3 and 23 by changing this water cock into the 
open status, respectively. 

[0024] Moreover, the compressor 2 by which a rotation drive is carried out with an engine 1, the capacitor 3 which functions as 
the 1st heat exchanger and in which hot water circulating is possible, the liquid tank 4, the expansion valve 5, and the evaporator 
6 that functions as the 2nd heat exchanger and in which hot water circulating is possible are arranged in the exterior of both the 
units 10 and 20. A refrigerating cycle connects these compressors 2, the capacitor 3, the liquid tank 4, the expansion valve 5, and 
the evaporator 6 for piping, and is constituted. For example, an outline and structure which is shown in drawing 2 are carried out, 
the path where warm water flows, and the path where a refrigerant flows are formed in each interior, respectively, and a heat 
exchange performs the capacitor 3 and the evaporator 6 between warm water and a refrigerant. 

[0025] The capacitor 3 is formed between the warm water inlet (****♦*) of the heater cores 13 and 23, and the warm water 
outlet of an engine 1 , and has the function to heat the warm water which flows from an engine 1 to each heater cores 1 3 and 23 by 
the heat exchange (thermolysis from a cycle) with the refrigerant of the elevated-temperature hyperbaric pressure breathed out 
from the compressor 1 , using [ that is, ] the refrigerant breathed out from the compressor 2. 

[0026] A refrigerant is used the bottom, the warm water which the evaporator 6 is formed between the warm water outlet 
(juncture) of the heater cores 1 3 and 23, and the warm water inlet of an engine 1 , and returns from each heater cores 1 3 and 23 to 
an engine 1 on the other hand - the outflow from a capacitor 3 — That is, it has the function cooled by the heat exchange 
(endothermic to a cycle) with the refrigerant which the low-temperature low voltage by which flows out of a capacitor 3 and heat 
insulation expansion was carried out with the expansion valve 5 through the liquid tank 4 tends to evaporate. 
[0027] Next, an operation is explained. If the front unit 10 and the rear unit 20 make each water cock (not shown) open at the 
time of heating, after warm water's flowing into the front heater core 1 3 and the rear heater core 23 through a capacitor 3 from an 
engine 1, respectively and circulating the interior after that, it flows out of the front heater core 13 and the rear heater core 23, 
respectively, and returns to an engine 1 through an evaporator 6. If a compressor 2 is turned on at this time, the refrigerating cycle 
through which the compressor 2 -> capacitor 3 -> liquid tank 4 -> expansion valve 5 -> evaporator 6 -> compressor 2 and a 
refrigerant circulate will be materialized, and the capacitor 3 and the evaporator 6 will function, respectively. That is, adiabatic 
compression of the refrigerant inhaled by the compressor 2 in the state of superheated steam is carried out by the compressor 2, it 
turns into the gas refrigerant of the elevated-temperature hyperbaric pressure, and is breathed out from a compressor 2. The gas 
refrigerant of this elevated-temperature hyperbaric pressure is led to a capacitor 3, emits heat to the warm water which flowed 
from the engine 1 here, heats the warm water, and turns into liquid cooling intermediation of the moderate temperature hyperbaric 
pressure. Subsequently, this liquid cooling intermediation passes through the liquid tank 4, after it turns into the vapor-liquid 
mixture refrigerant which carries out heat insulation expansion and is easy to evaporate by passing the expansion valve 5, absorbs 
heat from the warm water which is led to an evaporator 6 and flowed out of each heater cores 1 3 and 23 here, cools the warm 
water, it continues isotonic expansion, evaporating, serves as superheated steam, and is again inhaled by the compressor 2. 
Therefore, since it is heated by the heat exchange with the gas refrigerant of the elevated-temperature hyperbaric pressure and the 
temperature rises by the capacitor 3, hotter warm water comes to flow to each heater cores 1 3 and 23, and the heating 
performance of warm water which flows from an engine 1 to each heater cores 1 3 and 23 of each heater cores 1 3 and 23 
improves. Consequently, the air which passes each heater cores 1 3 and 23 will be more heated by the elevated temperature. 
Moreover, since it is cooled by the heat exchange with the refrigerant to which low-temperature low voltage tends to evaporate 
the warm water which returns from each heater cores 13 and 23 to an engine 1 by the evaporator 6 and the temperature falls, the 
cooling effect of an engine 1 increases. In addition, if a compressor 2 is turned off, the above-mentioned refrigerating cycle will 
not be materialized but will operate as a usual warm water formula heater using warm water. 

[0028] After heating the air incorporated in the front unit 10 and the rear unit 20 by each blowers 1 2 and 22, respectively at this 
time in each heater cores 13 and 23, it flows down and blows off from a predetermined outlet to the front seat and backseat of the 
vehicle interior of a room. Heating or the ** tone of a front seat and the backseat is independently carried out by adjusting the 
opening of each air mix door (not shown), respectively in that case. 

[0029] Moreover, after the temperature of warm water fully rises, a compressor 2 is turned off, a heat pump system is stopped, 

and it is made to operate as a usual warm water formula heater so that warm water may not be heated superfluously. 

[0030] In addition, in the early stages of heating, it is also possible to add the control whose air is made not to pass each heater 

cores 1 3 and 23 by each air mix door (not shown) until blow-off wind temperature becomes to some extent high. 

[003 1 ] Moreover, at the time of a ** tone, the mix rate with the cold blast (open air) which bypassed the warm air which adjusts 

the opening of each air mix door (not shown), and was heated with each heater cores 13 and 23, and it is adjusted, and outlet 

temperature is adjusted. 

[0032] Moreover, when it is not necessary to heat (for example, summer), each water cock (not shown) is made close and warm 
water is made not to be introduced into each heater cores 1 3 and 23. 

[0033] Therefore, although according to this operation gestalt direct air is not heated like the so-called heat pump formula heater 
using the refrigerant of the elevated-temperature hyperbaric pressure but warm water is heated indirectly, since the warm water 
temperature which flows the heater cores 1 3 and 23 by heating warm water by the refrigerant rises, a heating performance 
improves compared v vth a usual warm water formula heater. Moreover, even if it compares with the heat pump formula heater 
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which has a fixed limitation in elevation of a coolant temperature by compressor discharge-pressure (Pd) control as described 
above in order to make into the heat source of the blow-off style the warm water which can carry out a tem£erature rise taabout-^ 
100 degrees C, a heating performance improves, For example, according-to-the expmm of 70 degrees 

_C-or-more was obtained"by'the~maximum. 
[0034] Moreover, if it is made to suspend a compressor 2 after warm water temperature fully rises in order to operate as a usual 
warm water formula heater, if a compressor 2 is turned off, it is not necessary to make a compressor 2 always become unable to 
operate, and enhancement in mpg can be aimed at. 

[0035] Furthermore, since it can operate in addition as a usual warm water formula heater although heating of the warm water by 
the heat exchange with a refrigerant becomes impossible even when a compressor 2 etc. breaks down, the heating itself is still 
possible. That is, the recovery at the time of the compressor 2 and a system failure is possible. 

[0036] Moreover, since the warm water with which the front unit 10 and the rear unit 20 were heated by the heat exchange with a 
refrigerant can heat, enhancement in a heating performance can be simultaneously aimed at about rear ** a front side. 
[0037] In addition, in order to aim at validation of space efficiency, and a reduction of a cost, it is desirable to unify a capacitor 3, 
the evaporator 6, the liquid tank 4, and the expansion valve 5. The external view showing [ 2 ] an example of the unified unit and 
the drawing 4 are ** type views showing the structure of this unit. Here, drawing 4 (A) shows the structure where warm water 
flows, and drawing 4 (B) shows the structure where a refrigerant flows. 

[0038] The unit with which 30 were united, the capacitor section in which 3 1 is equivalent to a capacitor 3, the liquid tank section 
in which 32 is equivalent to the liquid tank 4, and 33 are the evaporator sections equivalent to an evaporator 6 among drawing. 
The expansion valve 5 is attached in the evaporator section 33 of a unit 30. 

[0039] Thus, when a capacitor 3, the evaporator 6, the liquid tank 4, and the expansion valve 5 are unified, it can attach in the 
under floor space of a vehicle in one unit, and the formation of ** space is possible and low-cost-ization is also attained. 
Moreover, since the liquid tank 4 and the evaporator 6 were unified and the liquid tank section 32 and the evaporator section 33 
were contacted, a heat exchange is performed among both and a performance improves. 
[0040] 

[Effect of the Invention] The warm water temperature which was described above and which flows a heater core since warm 
water is heated like using the refrigerant of the elevated-temperature hyperbaric pressure according to invention according to 
claim 1 rises, and a heating performance improves. Moreover, even if it suspends a compressor, in order to operate as a usual 
warm water formula heater, it is not necessary to always operate a compressor and enhancement in mpg is achieved. Furthermore, 
since it can still operate as a usual warm water formula heater even when a compressor etc. breaks down, the heating itself is still 
possible. 

[0041] Since heating was made [ according to invention according to claim 2 ] possible with the warm water with which front [ of 
the vehicle interior of a room ] and rear ** was heated by the heat exchange with a refrigerant in addition to the effect of the 
invention of the claim 1 above-mentioned publication, enhancement in a heating performance can be simultaneously aimed at 
about rear ** a front side with one means. 

[0042] According to invention according to claim 3, since the 1st heat exchanger, the 2nd heat exchanger, the liquid tank, and the 
expansion valve were unified in addition to the effect of the invention the above-mentioned claim 1 or given in two, validation of 
space efficiency and a reduction of a cost are achieved. 



[Translation done.] 



